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i« By Joshua ie&erberg»vFL'fCeﬁamb. this is a: sober- ithat we have rio hopé of tell: ! yrars ‘surlace to_find - the’
I+ LIFE ON MARS, as a poet, (18 corrective 1o some of ‘ing the size of Mars'y reset: 'eracks in the -&rust that
a " ¢ flie prescientific enthusiasms ‘voir of permafrost watet ' might allow frozen subsurs

I¢ and philosophical counter- shout Martians,
‘Jpoise to human life here, has claims for canals that -have

dong been a speculative infer. -Deen long discredited. - = .7 -

' However, after Mariner 1V"

-ence of scien-

as , B i ' ma |
:},‘lff,itthm‘.‘fm"ﬁ Sefence igil:l(:ecot;nt;:gg;’ about "‘!l‘faz
wolar system. |  amd . i=the Dead Planet” with an as-| °
S0 long as '\M | isurance as fotally unjustified
_the earth was’ 8 by current fact as wa. .ome
~the center of

'iprevious exuberance that there’
dhe universe, . its uniquenéss.just had to be life there.
A5 an abode of life was |- Concrete facts about Mars.
-axiomatic. When we . learned wure few, and our job now is
Jt was merely the third planet-to test alternative hypoth-
_orbiting round. a rather ordi- eses. One problem in making
.nary star, the Sun, we had a “model” of a planet is that.
4o accept analogies to Earth most of the information we
v—either other planets in our .can hope to get at such' aj
-ewn solar system, or more . distance Is giobal, whereas
Xemotely, the systems of:life tends to be local detail,
Qother stars. . Thus, a ftypical point on
or I we scalp the Sunto: Earth would be ocean. Ar-

‘guing from this global de-

'Earth distance as an inch, the '

‘,?h,Ole solar systein is an easy scription (if not from other

like the. : from general Observations of' ‘face moisture (which would

‘the surface or the atfmod-’pe melted at greater depths).
phere. There might be mere : ¢y ~communicate ~with the

“traces; there might be seams "fiow of energy from the Sun.

‘of permafrost o iceladen|: : Our search has the advan-
‘rock miles thick. " | {age of a likely signature of
. Does this help us: very,:the' oases ~ clouds above

‘much ih modeling any kind

“of Martian biology? Only if

there are local exceptions to

“this frigid perspective—dases | jop

“jn the - tundra, To support
-this speculatiott, we have to

wyolcanoes und esarthquakés,’
»There are some argunients;
*against such events being as
‘frequent as on Earth, ‘but
“they are hardly ruled out al:
i together, although the theory;
gls quite tenuous — based

mainly on the absence of &
- magnetic field. o
£ The analysis of the Moon
. along similar lines has goné

.them. One of the most interd
,ésﬂ{ng objects seen by Mari-
| .mer' IV, on photograph 14

ooks like euch &
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. invoke local hedt sources like|

anti .data), a Martian
yvard; but on this scale the ) Martian -~ observer

next stars are a mile away.

#+The solar planets, then,
lare within reach of our exist-

| might deny the exlstenceof ;
" life here. o
' Mariner IV was our fifst'

through many contortions.
The most recent observations

quite good evidence that vol-

ing space vehicles. For the '

sther stars, we are limited to:|

watching ‘or 'listening wuntil : y
.we have another thousand- ,eraters was its most impor-

chance to look at surface de-:

i R
«old extension of our explora. % tant message, but there are;

Mion technology, which is the . many fine features whose in-c

5,‘-nd th”in tum over 'hanks"v closer look. v
‘mare. . ; i : .

n In its orbit around the Sun, gk'bal‘ fact about Mars s its}

tail on Mars, The statistics of ‘-

kind of leap the chemical 'terpretation -is a matter of; !

The most important glo- '}

;
{ from Lunar Orbiter give
I

canoes as well ag meteorites
are Important in crater-build:
“ing on the Moon, and if the
" Moon. has had volcanoes, so
should Mars, ' -
Furthermore,

¥

‘there s

Focket was over the Jet plane, ‘imagination until 'we get a"g growing evidence of local

gaseous exhalations still oc-
£ eurring on the Moon, Its
1erust is not yet thoroughly
" jbaked out. Then, Mars should

Earth’s most promising - steady subsurface tempera:: have' even heavier ‘degosits

Jeighbor is Mars. The main- | ture which is about 40 degrees:
problem mitigating against ' Centigrade below freezing.
sven primitive life on Mars | This is so low that almost all’
‘s the lack of water. Mere'' of any moisture that may be
traces of moisture have been - on Mars must be trapped as
-detected in the atmosphere; 'a permafrost below the sur-

the white polar caps are face. Except at the winter:

. of primitive volatiles, includ-
.. ing water—potential material
+ for life to start with. And
+ with its ‘atmosphere, however
. tenuous, Mars would give
"some chance for life to flourv
“ish 'in scattered oases, a pos.

probably carbon dioxlde pole it would be baked out’ “sibility ‘we .can confidently

snow, not water. of the surface during the day-
Together with the interpre- and eventually diffuse to the’
tations of Mariner IV photo- ' deeper cold trap, " - ‘~

graphs concerning the antiq-, ' Knowing this temperature,’ - for: Martian

uity of unweathered craters, | &s we have for some years,:
analyses have “appeared to. we:could deduce that little:
Jeave little toom for a Mar.  Moisture = ‘wolild * be .!pers
tian life system that, like any_ 'ce,iv_ablev in "the atmosphe
weasonable extrapolation : of : and that we could not e

s

) t: ¢ ing programa-we
"Earthly life, needed water af |13 find" oceans. afi’ the sur Laistent ivebonmatied
B rontas s, THE B ek, The temapétatize shonth)

~deny for the airless surface

. -of the Moon." -

: On fhis model, thé search
for: Mas 1ife- becomes
¢ translated - into’ a’ search for'
;local- oases of . warmth and
moisture, “This - aim s well
within the reach of the exists
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